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€] Vignette Application Portal - Microsoft Internet Explorer L))
| File Edit View Favorites Tools Help | Links &) My

OO KN EGBILETY Ol

| Address [& " hitp://havapdemo1.vignetie.com:71/portal/console/cix_id.2e955e358da58a9dcdf7a101640d0a0 .. Go
I VIGNETTE APPLICATION PORTAL
Composite Application Logged in as admin account | Switch Sites | Server Console |L090Ut
</ Site is Enabled | Site View ElApplications > AB Patent > Data Model: Kna1 Bapl Customer Getlist Help
Site Navigation ™ Basics | Data Model Fields | Rules | Check In and Exit |m
Site Settings =[ ][ Search ) Show < Prev [ 1-27] of 27 | Next >
Components A

Data Model Fields ]

Sites , .
A data model field represents either a column of a database table or a

Membership parameter of a method or operation. You can use these fields to
Delegated Administration| | construct views.

E‘ Builder The data model, Kna1 Bapl Customer GetList, was successfully
F----O Applications checked out. Create a new field or add an existing field using the
L___O Data Stores commands below.
|

| P
r-——O Permissions @
I

--——- Consumers

Define ®Add 1010 =
Field... ~ Existing.< <> variable *Required 3] Input B Output 3] Input/Cutput [=

Content Administration (Name | Description [Type [0 +IAQ T
Languages HIGH Customer Number Text 0 W
LOW Customer number Text @

MAXROWS Maximum number of customers ~ Number S0 W
Selection: Operator, OPTION

OPTION (as per Range Table) Text A
Selection operator SIGN (as
SIGN per range table) Text AO
Indicator: is the account
ACC_1_TIME a one time account? Tex B
CITY City Text PO
COUNTRY Country key Text =IO R
COUNTRY Iso  Country ISO code Text PO
CUSTOMER  Customer number Text PO W
First fax no.: dialing T -
FAX_NUMBER e ext POW
ID Message 1D Text PO W
LOG_MSG_NO Apphcahon log: message Text B Q)
serial number i
LOG_NO Application log: log number Text PO W
MESSAGE Message text Text POW
| 1000

<]

FIG. 10
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r=-OGrids OPTION (as per Range Table) Text e ORI
t--0 Themes Selection operator SIGN (as

:L_ Styles SIGN per range table) Text {ICD 1w
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[#Delegated Administration COUNTRY Iso  Country ISO code Text =IO NI}
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Content Administration MESSAGE Message text Text =IO NI
Languages ol .

FIG. 11



US 9,053,149 B2

Sheet 10 of 35

Jun. 9, 2015

U.S. Patent

<l OIA

Ul pay28yd uaaq Sey ‘1SI)199 Jswoisny |deg [Buy ‘|8pow Blep ay| e

(A
sebenbue [
00zt UONEAISILIWPY 1U8JU0Y [F]
SIBWINSUOY O-----
SUOISSILLIDY O---—-
$101S PIR(Q O-—---
suoneanddy o.l-.m
13p|o] Uoljedl|ddy s8j0Y 7] [ s8piing =
18p|04 ucljedl|ddy $8101S BleQ ) [# uonensiuiWpy pajefiajaq [
Nd 06 Aepo] I 19POW BIEQ 181309 Jawoisn) deg Leuy [T] diusioquiop [
SallS [
0L~ uoneoydd 1usled gy

a lieal|ddy = sjusuodwon [
PoyIPON Bjeq | adA] | SEN= sBUMAS NS [
uauodwod 2les A | swey uonebiAeN a)s [#

! F (oress ) |8mIODEEIC||
djaH Jusied gy < suoleoljddy || maip auis | pajqeuq st ang /A
10607 8]0SUO0Y) JBAIBS SalIS YoUms JUNOJJ®. ulwWpe se uj pabbioT uoleolddy s1sodwon

TYLH0d NOILVOI'lddY

JLIANDIA (~)

A|/119021p B13/0e0POYI0 LR/I6PIPEREGRPYSEAGGEZ Pl X]0/8|0SU09/|e0d/| /W02 aaubIA’ L owapdeaby//:diy [ g | ssaippy _

S. GO 2RI E X OO0

AN (2 i | disH siooL sowoned main up3 eiid |

HE0

1910]dx3 12UI91U| JOSOIII|A - |BHOd uoljeoljddy a1aubIA [&




US 9,053,149 B2

Sheet 11 of 35

Jun. 9, 2015

U.S. Patent

£1 DIA

‘Ul pexosy usag sey ‘ST TvS ‘lapow eiep auy (30
(A
sabenbue [
UONBJISIUILUPY 1UBJU0D [
SIaWNsuoy O||||.”
‘ SUOISSILLDY O-----
18p|04 uoles||ddy S8|0Y ] [ S3101S BIEQ o.l-.m
- 13p|04 uoyeaddy SeJ01S BleQ |~ ) [# suonealddy O-——-1
"\ INd 875 Aepo] |8po eled s3vs [ J3piing (=
_~INd 0% Aepo [8PON BIBQ  1sij3en) sawiolsn) (deg Leuy [ uonensiuiwpy peiebajsq
0cel — diysiaquiaiy @
H INd G¥:G Aepo] [SPON ElEQ S3ISNIdXT HINOLSND m :
OLEL uoneal|dd Jusled gy SIS B
a liedl|ddv = sjusuodwon
paljipoN oleq | odAL | QUEN = sbuijes aNg &
sjuauodwod ales Al awey uonebiaeN aus
H 3 (s [l [=iniSishsls]|8
djoH jusled gy < suoneal|ddy || maip aus | pajgeus siaps A
1n0607 3|0SU0”) JBAIBS SalIS UoUMS 1UNOJJ. UIWpE se ul pabfio uoned||ddy ausodwon

TVL1H0d NOILVOIlddY

JLLANDIA ()

A /11sx101p B11/0ROPOYII0 L R/I6PIPEREGRPESEAGGE9Z P! X10/3|0SU03/|RLIOG/| /:W0d"3)8ubia Lowapdeaby//.diy [ [ ssaippy _

S.FHOFord|IPE X 0.0

AN [Z 9 | disH sjo0L sowoned main up3 ol |

&0

1910]dx3 13UIBIU| HOSOIII|A - |BLO4 uoljeoljddy anaubIn [&




US 9,053,149 B2

Sheet 12 of 35

Jun. 9, 2015

U.S. Patent

vl OIAd

"ul paosy useq sey ‘SITvS ‘lapow eiep auL (0) ¢

< 4915 1XaN

(euieIQ) paseq-youess [
Buidnoig Al ddy [
19]u0d Bulpuodsaliod e a1eal)
M3IA UIBW B SB 3[qR|IeAY [
A
’

i sasuadxy

sjuauodwod ¢

L
4

SASNAdXT HIWO0LSNT &~

0ov 1

suondg

;uonduoasaq

‘auIeN

‘|9pOA Bled

“lewo} [eaiydesb e ul

Blep pl0oaJ BUIMaIA 104
veyd 1] O

‘JBLLIOL 1SI| B Ul SpJ0238)

a|dnnw BuimaIAa 104

voday [=] @

"Bl pJ0Jal
Bunipa pue Bulieus 104

wio4 m O

:ad/A] MmaIA B as00y9

pausiuld (€)
4

spield (2)
t

so|seq @

sabenfue] [H
NeAsIUIWPY JUsjuo]) [+
$I8WNSU0] O----
SUOISSIULLOY O---—-
391015 BIB(Q o.--L_
suonesiddy o.l-.m
lepjing _W_

Jsiuwpy paiefisjeq &
diysisquiaiy [

SOlS &

sjusuodwon [#
sbumas a1s [
uonebiAeN ajS [#

djoy o SIsSeq :sdayg | 91S | pajgeus sl aus A
1nobo diaH PJEZIAA UOIEAIY MBIA mﬂa uonesl|ddy s1sodwon

wirod Noiy | B0

JaJojdx3 18ulsiU] YOSOIOIA - pJezipp uonealy maip [ &

JLIANDIA (»)

ey

/171x121p B1}/0B0POY9I0 L B/J6POPEREGEPEGERGGE9E Pl X19/8]0SU0/|ENOd/| / W0 alaubia | owspdeabyy/:dny [ 4| sseippy _

S. KO g IPEK 00

AN (2 o | disn sjool sowoned  maiA 1p3 e |

HEO

1810]dx3 18UIBIU| HOSOIDIN - [BLIOd UoNed||ddy 8lauBIA [




US 9,053,149 B2

Sheet 13 of 35

Jun. 9, 2015

U.S. Patent

Sl ‘DIA
"ul paoau uaag sey 'S31vS ‘fapow eiep auL (50) »‘
A
[ < daispen ]| dais snomaid > | E sobenbue] [
A [JelisIuILpY JUsjuoY [#
slawnsuoy O.uuu.“
00G1 SUDISSIULI3] O-----
$9101S BleQ O
A nvidoles suoneal|ddy Qme
[ wel JNWYN | —MMM isp|ing [=]
0o JaquinN a | pousiud () | ysiuiwpy paredsiaq @
2 W] B 81eQ 1aLva t diysiequisy &
7 el ONHIWOLSNI eLaIID @ SalS [
- [} } _Bz%z INNOWY oo @ SuaU0dWI0Y [
[A X0 9dAL Londusag aueN | B sBUIeS auIs @
AJUo- ¢ Aoy A boy ¢ .
SUBUOdWOD ¢ |UO-pBRY X A8X Alewlid=o paiNbay:x BIGRLEA< > SISNIXT HIWOLSNO 18P0 Bleg saseg () UONEBIABN 8115 [
"MBIA SIY1 Ul BpN|oul 0} SP|al) [9POLW BJEP 810U 10 8UO 109|9S '
diaH ™ spiai4 'sdalg | 9US | pajqeud st anug N
1noboT diaH PJBZIM UONEAI] MIIA %«w, ugnealddy snsodwos
W1HO0d NOLLY @) 1810dX3 18UJa1U| LHOSOIDIIA - PIEZIM UONE3ID MAIA [ & ILLINDIA )
[~ /1715x1010”B11/0ROPOY )0 | BZIGPIPEEBGRPGSEAGGHOZ P X19/3]0SU0D/[RLIOG/ | /:Ww00"8yaubIA’ Lowapdeabu//:dny [ | ssaippy _
F. GO RrdgIPE 00O
AN & i | disH  siool sewioned maiA 1p3 ol |
BE).) 1810]dx3 18uIBlU| JOSOIDIA - [BHOd UOIEedddy 8NaubIA [&




US 9,053,149 B2

Sheet 14 of 35

Jun. 9, 2015

U.S. Patent

91 DIA
'ul POY0R2 U0aq Sey ‘ST VS ‘fapou eiep ayL (%0) ¢
A
[ mainepern )[ daig snomaig > | E soBendue] [
A N NelisiulWpy Jusiuo) [H
O _‘© _‘ SJaWwnsuoy O||||.”
SUOISS IS O----
—_ $101S BIBQ O-----
0091 “
suonedljddy o-----
1eping [=]
pausiuid (1) | yisiuiwpy peredoleq &
t di
Iysiaquisiy [#
o ONH3INQOLSND ONH3INOLSND
| [~ BT mmu SIS [
V] age al
v o ® [2qE7 plald spioLy @ sjusuodwon) [+
sbumas ais &
— ‘1aW ale LRI Buimoljol ayr jo A (1B ] 1 )
sjusuodwod ¢ soiseg (1) uonebiaeN 8)1S [#
____ '$19SN pua AQ 8|qeydIBas SB SP|all a1ow 1o auo ajeubisaq )
djeH o BLIBIID :sdaig [ 91S | pajgeul s18us A
1noBoT djoH PJEZIM UONBAIY MBIA m«w uoneaddy susodwon
WLHOd NOLLY x)@] 1210|dx3 13U.191U| YOSOIDIIA - PIBZIM UONRBID MIIA [ & JLLANDIA AM
09 [F] (A /11519107 611/0B0POY9J0 L B2IBPIPEERSEPBSEAGGE9Z PI XI9/80SU0D/|E1I0G/ |/ Wi0v 8)jaubiA” Lowapdebuy//:diy [ mmezé_
G FHORRIISGE KOO
AW (% s | dieH siooL semioney  maiA 1p3 ol |
@ﬂ@ 1910|dx3 18uIBlU| YOSOIDIA - [EHO4 Uolied||ddy snaubIA [&




US 9,053,149 B2

Sheet 15 of 35

Jun. 9, 2015

U.S. Patent

LI ‘DIA
"ul paoaL uaad sey ‘SIS ‘fapow erep ayL (30) 1"
A

H MBIA Jouiouy 91es.9 E sabenbue [#
A elISIuIWpy Jusjuo) [+
Slawnsuon O|||||“
001 SUDISSIULIOG O---—-
$8101G PIB(] Qll_
MalA LIPS |
suoneaiddy o.l-.m
SISNIdXT HINOISND  :BPONEBle] | ———— apling =
Loday piepuels  :adA] maip paysiul4 @ nsiuwpy paredajsq &
:uonduosaq t diysiequay
sasuadxy ‘weN euag @ S9lIS [#
- t sjusuodwon &
'pa1LaI A||NJSSA0INS LGAQ SEL MAIA INOA spield (2) sBumas aig [

isuone[nielbuo t _ .
sjuauodwod ¢ isuoLejn J soiseq @ uonefiaeN alIS [F
dieH 7 PausIUl4 ‘sdaig |a1s | pejgeuz st aug />
1N0Bo] djon PJeZIp UoITeaI) MaIA A& uoneslddy a)isodLuo)

W1HOd NOLLY BEE J8J0|dx3 18UJ81U| LYOSOIDIA - PIRZIM UONESID MBIA [ o JLLINDIA

e

Al /11sx01p B13/0B0POY9I0 LB/I6PIPEREGRPEGESGGEAZ PI X]10/a]0SU0d/|RU0d/| /w03 a)subia’ | owapdeaby//.dpy [&| ssoippy _

SN TSN SEYAIVIRININGNE)

AN (& ur | disy sioop sejoneq main up3 e |

HE0

1210]0x3 12UI9IU] YOSOIDI|A - [BLIO4 UCIRdI|ddy aloubIA [&




US 9,053,149 B2

Sheet 16 of 35

Jun. 9, 2015

U.S. Patent

&1 DIA
[ 1eoves ) [ Adoy ) a

A i i o -1

I 11 I

1 s |

1 [ 1

1 [ 1

m _ X1J91d m m m L\@ 18l

1 [ 1
Uc8l { [~] mous skemy | :uonipuog i1 ! safienbue] [
| i | UOIIBNISIUIWIPY 1UBJUOY [F]

I [N I
i el :0dAL JNVN BWeN X | $I8LINSU0Y O-----
v T T amea T T slaaddy SUDISSILLIA Q--Lm
uonebiaeN | saiseg | Jonpjuwnjop podey == Sal0IS Eled o.l-.m
suoneal|ddy QIJ"
ONY3IWO01SNI INNOWYV JINYN 1ap|ng [=]

ONY3NO0LSND INNOAYV JIAYN
ATET ONY3NOLSND INNOWY JNYN [« CHBL | | vonessiuwpy paiebojeq B
ONHY3N0LSND INNOWY JNYN diyssaquispy &
Sals [#]
— sjuauodwon [#
=w|Eroe | sbuipes ans [
~ 0 u ‘ 11X3 puB U] ¥28yg _ deyy uoneBiaeN | maaald | euwsyup | Jepiung | soiseg W uoEbIARN 8l [#
diaH sosuadxy :uodey < Jusled gy < Suoljealddy _W_ M3IA 8IS | pajgeud siels A
1nofio i 9|0SU0]) IsAIaS _ S$9IS UD1IMS _ 1UN0d9®. UILLPE se Ul pahboT v/ uoneslddy aysodwon
IV140d NOILVaIddVY 0081 A11ANDIA va

(A /11531p B11/0e0POYII0 | BZI6POPERESBPGGEAGG69Z Pl X19/8]0SU09/|BLIOT/ | /09 )jouUBIA |owapdeaby//:dnyl 5| ssaippy _

F.&GOfPad|IPLE K00

AN [ & oI | dioy  sjoo] saioaey malA Wp3 9l |
@ﬂ@ J810]0x3 13UIBJU| HOSCIIIA - MO Uoledl|ddy 8RaubIA [&




US 9,053,149 B2

Sheet 17 of 35

Jun. 9, 2015

U.S. Patent

61 OIA

"Ul payoayd usaq sey ‘sasuadx3 ‘lodal sy 6

2]

(1}

A]
Jap|o4 voneonddy 910y ] [#
Jap|o4 uonesddy $8101S BIEQ 7] [
INd 8v:G AepoL [9PO B1E( ST¥S []
INd 0p:G Aepoy I3PON BIEQ  IsIliop Jawolsny |deg Leuy [
INd £6:G Aepol loday sasuadx3 [£]
0161~ d Gb:G Aepol I9POW Ele( SASNAXT HIWOLSND [
- uonealddy 1ualed gv
PeLIPO ajeq | oA | aweN
sjusuodwos ¢ _ UdJeas _ A\ | SWEN _ @ _H__D M EEH D_

V!

safenbue [
UoNeASIUIWPY 1UBUOD [#
SJ1aWNSU0Y) O-----
SUOISSILIS O----
$9101S PIR( O-—--
suonealddy o-----
lap|ing _W_

uonesisiuiwpy pajedajaq [
diysiaquisiy #

Sa]IS [H

sjusuodwon [

sbumes a1s [+
uonebiaeN 8)Is [#

_L L

disH

Jualed gy < suoneolddy ﬂ

MBIA 81S | pajgeus s aus A

1nobo

9]0SU0Y) JaAIS

SANS YIUMS

1UN0J9E UlWpe se ul pabbo

uones|ddy a)soduwo)

TV1HCd NOILVOIddY

JLLANDIA (4

(A /1151910 B11/0B0POY9I0 | BI6POPERESEPESESGH3Z Pl XI0/3]0SU03/|BLOd/ | / {W00-a)aubiA’ |owapdeAbyy/:diy [ 2| ssaippy _

SN ESEY A VBN Ne]

AN [ squr | disn oo sewoney moin 1up3 e |

HNEC

IaJojdx3 Jauleiu| JOSOIOIIA - [BLOJ uones)|ddy aisubIA [




US 9,053,149 B2

Sheet 18 of 35

Jun. 9, 2015

U.S. Patent

0C DIA

‘Ul PaYOaYD UAaQ SBY ‘SOJeS quauodwiod uonesijdde ay| e A
A

safienfue [
1ap|o4 uolealddy s8j0y ] [ UONeNSILIWPY Jusjue) [
apjo4 uoeal|dd 501015 eleq ] @ SIensiog o=

1 | | ’
PIo4 UonED!OdY = SUOISSIUING C-—-—
Wd 85:6 Aepol 1eyD safes [1] $310IS B1BQ O
. 1
INd 817G Aepo [9PO eleq SERVARLS SU0IED||ddy O
0102 INd 0%:G Aepo| [9pON EIRQ 181185 Jawoisny ideq | RUY _m l8ping (=
INd £5:G ABpO| 1oday $asuadx3 m uonensiuiwpy pajebsjaq [#
Nd Sv'S Aepo] 9DONEIE  SISNIdXT HIWOLSNO [[] dIysIoQUIB B
SalS [#

uoneal|dd lusled gv
v HEl|ddy E sjusuodwon [#
poIjIpoN Bl | odAL | JUEN = sBumeg ang &
sjuauodwos g H% Al swen _ @ [¥] _ OmEE-E _U_ B uonebiaeN alS
v

djaH Jugted gy < suoneoljddy [=]| maip sus | pajgeud siens A
1nobo7 8|0SU07) IBAIBS SallS Yolms JuNO92e uIWpe se Ul pabboT uones||ddy a11sodwon

1¥140d NOILYOIlddY

JLLINDIA (»)

A|/11sx01p B1)/0e0POY9I0 L B/I6PIPERESEPEGEAGGEAZ P! X10/8]0SU0/[eL0d/ |/ W09 alaubiA | owapdeaby//.diy [ ] ssalppy _

S FH O FPordIPE KO0

AN T s | disH sjoo) sowones maiA up3 o) |

=E0

1210]dx3 19U19IU| YOSOIIN - [ELOd Uoledl|ddy anaubia [ &




U.S. Patent Jun. 9, 2015 Sheet 19 of 35 US 9,053,149 B2

€ ] Vignette Application Portal - Microsoft Internet Explorer L&)
| File Edit View Favorites Tools Help | Links € My

OO XN EARILEY Ol iy
| Address &) htp:/fhavapdemoT vignette com 77 /portalfconsole/cix_id 2e965e358da58a9dcddf7a10640d0a0._[V]] [<] Go

") VIGNETTE APPLICATION PORTAL
Composite Application Logged in as admin account | Switch Sites | Server Console |Logout

«/ Sile is Enabled | Site View | [&] Applications > AB Patent > Form: Subview Help

A

[#Site Navigation | Basics | Builder | Preview | Navigation Map | Check Inand Exit  [w] [ OK ]

SI S t [ =|r~a = [t =1 (=] - [
o Seltings RS NE B R G
E_lComponents . =
t—{=]Portlets | CustomerNo for Subview (CustomerNo for Subview) .
L-oPortlet List T T
1
t--O Portlet Permissions 2112
o
|
L

o Portlet Categories
-oPortlet Types
-{=]Pages E—
o Page List

0

JSP Include
Page List

Secondary
Page List 2116

_OSecondary
Page Types
--0Grids A
--0 Themes
-[#Styles Nothing selected - click an element to view it's details
--oNavigation Blocks
[# Sites 2100 -
#Membership
[#]Delegated Administration
EBuilder 2120
'L—o Applications
--O0 Data Stores
--O Permissions

o

|
L
l
I
|
r
|
|
]
S
|
|
[}
L

1
1
|
I
I
1
1
1
1
1
1
1
1
F
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
r
1
1
F
1
1
L
1
1
L

]
|
1
r
|
1
r
I
|
L

--0 Consumers
Content Administration
Languages - |

FIG. 21




U.S. Patent Jun. 9, 2015 Sheet 20 of 35 US 9,053,149 B2

@ Vignette Application Portal - Microsoft Internet Explorer E]E]
| File Edit View Favorites Tools Help | Links €1 My

| OO~ Py Clerd

| Address [&1 ntip:/havapdemo! vignete.com:7 1/poral/console/clx_id.26955¢358da5829dea917a1016400¢0..[ [] Go
() VIGNETTE APPLICATION PORTAL
Composite Application Logged in as admin account | Switch Sites | Server Console | Logout
</ Site is Enabled | Site View | E Applications > AB Patent > Form: Subview Help
[ Site Navigation ™| Basics | Builder | Preview | Navigation Map | Check In and Exit | (oK)
[#] Site Settings = [/:] =ECIEAE f; I @”@”Z‘:’ L= E | A :§2| o3 E[%F]
ElComponents | O —TA
L {=]Portlets [CustomerNo for Subview (CustemerNo for Subview) | |

i ;L—O Portlet List i ____________________________ -

i =0 Portlet Permissions | | New Subview Frame1 New Subview Frame2

| r—oPortet Calegores | | 4\ e St [Emoy) Inital State: [Empty]

1 -0 Portlet Types i

L-f=]Pages ! 2213 2214

i ;L—o Page List -

i :r—o JSP Inc_lude /

i i Page List 2212 w

| f-opecondary 2216

I 1 T Page List / ™
! LO Secondary T : : —

| Page Types \[=1, Subview:Frame Editor  Basics | Initial State

i——-OGridS 2200 s A
r—-0Themes Basics .

L& Styles i i

L—.oNavigation Blocks | Name: | New Subview Frame2 | E
[ Sites | width: [ Fitto contents  [v '
#IMembership i Height: | , | §\2220

_— i Height: | Fit to contents | |

[#]Delegated Administration ! !
E1Builder T :

:L—o Applications

ir—o Data Stores

:r—o Permissions

-0 Consumers
Content Administration v
Languages [ Apply ]| Cancel )

FIG. 22



U.S. Patent

Jun. 9, 2015

Sheet 21 of 35

US 9,053,149 B2

Ej Vignette Application Portal - Microsoft Internet Explorer

L&

| File Edit View Favor

ites Tools

Help | Links & My

| OO XL Olerw

| Address |@ hitp://hqvapdemo.vignette.com:71/portal/console/ctx_id.2e855¢358dab8a9dcd9f7at 0f640d0a0... Go

() VIGNETTE

APPLICATION PORTAL

Composite Application

Logged in as admin account | Switch Sites | Server Console | Logout

V Site is Enabled | Site View

@Applications > AB Patent > Form: Subview

Help

[#] Site Navigation

Site Settings ERI=IE

E_lComponems

{=IPortlets

:L—o Portlet List
Er—o Portlet Permissions
:r—o Portlet Categories
L-oPortlet Types

{=]Pages

©oPage List

JSP Include
Page List

Secondary
Page List
Secondary
Page Types
0Grids

O Themes

# Styles
L--oNavigation Blocks
[ Sites
#Membership

[# Delegated Administration
[=1Builder

I 0 Applications

L

|

|

r--0 Data Stores
L

|

L

o)

1
L~
I

1
-0
1

1

1

1

F—

|

1

I

L

o)

|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
=
|
|
[
|
|

O Permissions
-0 Consumers
Content Administration
Languages

A
| Basics | Build | £7 Edit Navigation - Microsoft Internet Explorer (=J({@)(x)

/~ Edit Navigation

Help

Destination | Options

New Sub

[
|

|
|

i

| Initial
|

|

|

|

|

l

|
L

From: [Z] Subview (Kna1 Bapl Customer GetList) é

[ Go to a view... [v] ]
['All view types ] from. [all data models [

[ Name A | Type Vv
Expenses Report (@
Sales Chart O
SAP Customer List Report O
Subview Form O _

= o
=] Subview:Fr

[ OK ] [Cancel]

Destination

/~ [Not specified]

[ Apply ][ Cancel )

FIG. 23



U.S. Patent Jun. 9, 2015 Sheet 22 of 35 US 9,053,149 B2

£ Vignette Application Portal - Microsoft Internet Explorer QEx)
| File Edit View Favorites Tools Help | Links &€ My

| OO XNEBILPE Gl G

| Address |€:ﬂ hitp://hqvapdemo1.vignette.com:71/portal/console/ctx_id.2e955¢358dab8addcddf7al 0f640d0a0... Go

() VIGNETTE APPLICATION PORTAL
Composite Application Logged in as admin account | Switch Sites ‘ Server Console | Logout
/ Site is Enabled | Site View E Applications > AB Patent > Data Model: Kna1 Bapl Customer Getlist Help
Sfte Naw.ganon Basics | BI &™) Eqit Navigation - Microsoft Internet Explorer 8[=)]E3]
[#]Site Seltings T — 1
EIComponents ! .~ Edit Navigation Help ]
:F—E_|Port|ets Iré—u—s—t;;ﬂ— Destination | Options
i i—o Portlet List b From: Subview (Kna1 Bapl Customer GetList) ;

1 ! =]
| E-oPorlet Permissions | | | o | Go To: [] Expenses: (CUSTOMER_EXPENSES) |
I 1 . Y e e e e e e e e e e e e e e e e e e
i Ir-oPorHet Categories i Filter by: [Crieria
i --O0Portlet Types : . o -
! i Initi + [Not specified]
F-{=]Pages ! — — -
I 'L—oPage List ! | Filter by Criteria...
P i Destination: 2410 Sources:
i LOJPSP '”L?“tlde : Expenses \ Subview

age Lis [ S
. d d' A CUSTOMERNO |[[Equals . COUNTRY
i :p-o pgg(emu;ry Equals (Case Sensitive) COUNTRYIS
. 5 Not Equals CUSTOMER
R econdary Not Equals (Case Sensitive
! Page Types q CustomerNo
L_0Grids Is Empty FAX_NUMBE
I Is Not Empt
t--0Themes : id HIGH
:F—Styles Mappings
'L—oNavigation Blocks ‘ CUSTOMERNO| Equals <= | CustomerNo for Subview | Text (@ |
[#Sites * Denotes primary key field | |
FMembership —— v
L 1=, Subvie
[#]Delegated Administration | fee—w_ [ OK ] [ Cancel ]
Builde
I%I UIA rl_ . \
: -0 Applications 2400
:r-O Data Stores
-0 Permissions Destination
L-0 Consumers 7 [Not specified]
Content Administration
Languages || [ Apply ][ Cancel ]
v

FiG. 24



U.S. Patent Jun. 9, 2015 Sheet 23 of 35 US 9,053,149 B2

@ Vignette Application Portal - Microsolt Internet Explorer [;][Z]
| File Edit View Favorites Tools Help | Links & My

|O-O-HNEGAILEY Sl

| Address [ htio/havapdemot vignatie.com 71/portal/console/ctx_id 26955¢3580258290cdS7a101640d00.. V]| [-] Go

(S‘ VIGNETTE APPLICATION PORTAL
Composite Application Logged in as admin account | Switch Sites | Server Console |Logout
Site is Enabled | Site Vie Application [—=——— — )
/ot | e View | [T]Ap ) Edit Navigation - Microsoft Internet Explorer (2J[@)(x] |
. o A Basics | Bulldef——
[# Site Navigation __,7| .~ Edit Navigation Help |-
. . [ -
[ Site Settings —E Destination | Options
EComponents __________ From: Subview (Kna1 Bapl Customer GetList) ;
+—{=]Portlets Customer [Gooaview. [ =
—————————— view... [v
i ;L—O Portlet List R
Pl eai New S -
I r—-OPortlet Permissions = -
I All view types [V fram-1 all data models [v
i :r—oPortlet Categories , l L | l = |
1 oy
| L-oPortlet Types Initial| (Name 4 | Type v
+—{=]Pages . Expenses Report O
[ . H
I L--oPage List
Sale Chart
|1 ISP Include - ® ®
| | PageList Lommmem SAP Customer List Report O
I | _Secondar —_— )
i ;f-O Page Listy {51} Subview:Fr | Subview Form O i
I 1| Secondary .
| Page Types (oK) (Cancel)
r--0Grids
:F_OThemes Destination
1
L 5 s
: FStyles /[Nt specified]
L--oNavigation Blocks
[# Sites
[# Membership
[# Delegated Administration
[=]Builder
:L—o Applications
1
:r—o Data Stores
:r—o Permissions
-0 Consumers
Content Administration
Languages ~ [ Apply ][ Cancel ]

FIG. 25



U.S. Patent Jun. 9, 2015 Sheet 24 of 35 US 9,053,149 B2

£ Vignette Application Portal - Microsoft Internet Explorer E]E]
| File Edit View Favorites Tools Help | Links €7 My

ISMCX AP wY SlHr e
| Address @http://hqvapdemm.vignette.com:ﬁ/porta\/console/ctx_id‘2e9559358da5839dcd91731 0f640dOaO‘.. Go

() VIGNETTE APPLICATION PORTAL
Gomposite Application Logged in as admin account ‘ Switch Sites | Server Console | Logout

Site is Enabled | Site Vie Applic =
Ml | SteV wﬂ SL £ Edit Navigation - Microsoft Internet Explorer =5
[+ Site Navigation ™ Basics |

, , —————| ./ Edit Navigation Help |-
[# Site Settings L =
EComponents =|.__1 — | Destination | Options i

r=—---"" . i - i A

:F—-IT]Porllets | Custom From: [Z] Subview:(Kna1 Bapl Customer GetList) %
| LoPortlet List Fomm e Go To: [ ] Sales: (SALES)
I 1 Y ---—-—-—--—--——
E :r—o Portlet Permissigns E New | Filter by: [Critenia

I : |
i Ir—oPorHet Categorigs i . [Not specified]
| —oPortletTypes| 14| initi | [Fifter by Griteria, .
IF_-ET‘ Pages | Destination: Sources:
! t--OoPage List | Sales Subview

| - =

| 1 gSPlInciude | |! CUSTOMERNO |[ Eauals A [acciTmE &
| | PageList o Fquals (Case Sensitive) CITY
| 1_oSecondary Not Equals COUNTRY
i1 Page List Not Equals {Case Sensitive)| || COUNTRYISO
I 1 _Secondary | ——— Is Empty CUSTOMER
| "OPpage Types | | (1) Subvie Is Not Emply | CustomenNo for
r—-0 Grids -
| Mappings
k=0 Themes
| ] Styles ‘ CUSTOIVIERNO| Equals == | CustomerNo for Subview ‘ Text @ |
-
| . .
- igati Done * Denotes primary key field
L--oNavigation Blocky Y y key o

[+ Sites
[ Membership [ ok ] [ cancel )

[# Delegated Administratign

[=]Builder

:L—o Applications Destination

1

-0 Data Stores 7 [Not specified]
:r—-O Permissions

1

--0 Consumers
Content Administration
Languages ||

[ Apply ][ Cancel ]

FIG. 26



US 9,053,149 B2

Sheet 25 of 35

Jun. 9, 2015

U.S. Patent

LC DIA
A~
Ul POYD8UD UBSQ SBY ‘MBIAQNS ‘WIIO} 8y | 6 = sobenbuen [
A 18D[04 UONEDN Y S04 1) @ UONRASIUILIPY 1UBIU0Y [F
1ap|04 uoieaddy seJ0iS Bled 1) [ S13WNsSU0y Q--J“
0LlC~— IAd G0:9 ABpO ]| wio4 M3IAQNS E Suolissiwiad O.|||.m
JR—
Wd 8G:G Aepo] )y} safes [ S9I01S ERQ O |
Nd 8-S AepoL |SPOIAl EleQ s31vs [ suoledljddy O----1
IAd 0% Aepo] |90l BIRQ 1811399 Jawoisny |deg Leuy [ Japying [=]
Ad £S:G ABpO ] 1oday sesuadx3 [F UOHEBASIUILUDY Pojedalaq [
E Nd Gv+G Aepol lsPOWBlRd  s3SNAdXT wAwolsno [H |5 diysioquisiy [
uopeayddy Waled av [ SAUS
sjusuodwo?) [#
~ PallipON @led adA| aweN SIS oS [
sjusuodwod : 9188 swe uonebiaeN 9y &
N ) K| [8jo]| =]l jS[=]EE=] S
Ao weted av < suojieoyiddy [5| mein aus | pajgeu3 st aus />
noboT 9|0SU0]) I9AIBg SAUS YSUMS JunogJe ulwpe se ul pabbo uoneoijddy ausodwoy

TV140d NOILVOI'lddV

ALIANDIA ()

[~ /1 15%101p ™ B11/0B0POY9I0 | BLI6PIPEEISEPBGEAGGE9Z P! X10/0]0SUOD/[BHOC/ | £:LLI0D" 93U L owspdeabu//-dny [ 2| sseippy _

S GO Fordg|PE KO0

AN Lo s | dion sjoop sowoned main 1p3 8 |

xEC

Ja10]dx3 18ula1U| JOSOIIIN

- |B10d uoliedl|ddy ansubiA [&




US 9,053,149 B2

Sheet 26 of 35

Jun. 9, 2015

U.S. Patent

§C OIA

Sjusuodwo

d|aH
1nobo7

TV1d0d N

"paAoW 8Q 10U URD pUB uojealdde syl 1no yBnolyl paseys ale 1ey) SlusuoedLlod 3101S 01 Pasn ale S1ap|o) uones)ddy A
"doup-6rIp BIA $19D|0) JOUIO UIYIIM DIACW 3¢ UBD pUB 91| n0A moy suoiedljdde aziueblio o1 noA mo||e s19p|04

sabenbue
Uoljes)sIulWPY Juejuo] [+
$18WINSU0) O----~
SUOISSIUWIAd O-----
$8101S BIE(] QlL_
mcozmo__%,qQ--J_
1spjing m

uonens|ulWpy pseiebsjag H
diysiaguiay ¥

S8lIS [

Sjuauodwon [H

sbuas aus
uoneBiaeN alg H

M3IA B)IS | pajqeug st alg A

uoleo|ddy a1sodwo)

A
(euaug) paseq-yaseas [ | Jewsoj esjydesb e uy
Jojpod Buipuodsaulod e a1eal) (A _ Blep p1023J BuIMalA 104
M3IA UBL B SE 8|qR|IEAY [A] :suondo | veys [ O
|
| 1BWIOJ ISI| B Ul SPI0D8 s\ 008¢
_ a[diyniu BuImalA 104
. 1
‘uondussa(g _ voday m ®
1817 Jawo1sn) dvs ‘aweN _ ‘EJep pJ0o8l
_ Buiiips pue Buliauo Jo4
1SI199 Jowoisny |deg |euy .~ -1°POIN e1ed _ Lo4 m o\
|
\ ! :9dA1 maIn B $8S00Y9) t
E 018¢ SOISB @
|| soIseq sdalg
A4
djaH PIBZIM UOIIBRID MIIA 34
@) 1910]0X3 J8UIIU| JOSOIDIN - PIezZIp) UoIeaI) MaIA [ &
[LVOl1ddV

FLLANDIA (»)

09 [ [F/135x101p_BI}/0BOPOY 340 [B/J6POP6BGBPBGEAGG692 I X19/3]0SU0D/[eHOG/ 1 /:W0d"aRaubIA Lowiapdenby/7:dy 2] ssaippy |

NG SN SN ALV BN FIINSNGY

AN (& syur | diay  sjool SajuoAed MaIA 1p3 8lld |

HEE

1210(0x3 18UIBIU| HOSOIDIN - [BHOJ UOHRal|ddy anaubIA [&




US 9,053,149 B2

Sheet 27 of 35

Jun. 9, 2015

6 ODIA
"PAAOLL 8q Jou ued pue uoneardde sy 1no ybnoly) paleys a.ie Jey] Siusuodwad a10)S 0] pasn ale $1ap|o) uoiealddy |2
"doJp-0eIp BIA $16P]0) 18UI0 UILIIM PBAOL 8G UBJ pue &x1] NoA moy suonealjdde aziuebio 01 NOA mo||B S1ap|04
0162 ~-{ main aieaig ) ((deis snoimaig > | E
| < ) B
A . - 006¢
AN a el 18quwnu+apod bullelp ‘ou suoyda|a} ISl4  HAWNN 17131 "
AN a wml EEIY 133418
[]a wl | W8 yoIess 1H0S soDenbuet
AN a wel (Alunog ‘a0ujA0ld ‘91BIS) Uo|BaYy NOID3Y UONBASIUILLPY JUSIUOD [#]
[1a i 3poo [eisod 1D 1000 1LS0d S18LINSU0Y 0=+
]a w1 1agwnu afiessaly HIAINNN SUOISSILId O---—
Al a wal | SWeN JNVYN $210]S BB O-- -
[]a wel olqelien 80eSSON A IDVSSIW suonEo ddy o -
Oa w»el o|qelien 9DeSSON €A IDYSSIN S |
Oa 5]qeLeA aBBSSAN  ZA IDYSSIW JopIing B
da wel a|qeliea abesSsy LA IDVSSIN uonensiulwpy peiedsjeg #
Ja wy 1X3) abesSay IHYSSIN diysisquisiy [
[]é&a mal Jsquinu 6oy :Bo| uoeo|ddy ON D01 |~~~ . SIS [
[]a wal Jaguunu |eias afiessaw (60| UonesIddy ON 9SIN 507 3 .
: s SIu|
[]a wal ql 26essap al paysl .u_@ syusuodwon [#
0Oa wl 19GWINU-+BP02 BulleIp “0u XB} 1S4 HIFNNN XV t sbutlas oS [
sueuodwo| | @ el Jaqwinu Jawolsny  yIwoLsSNg | SPIeld @ uoljeBIAeN 8IS [
— | |Ja ) 8poo QS| Aunon)  OSIAHLNNOI 4
djaH E ]a w1l Aay Aunon AHINNOI | saiseg @ MIIA NS | pojgeud st ays A~
mobo7 | |[&] € Hmwh T Ao el - uoiealjddy aysodwon
B S Ja wms i W1} 8UO B JUNOJJE BU} S| JOIBJIPUI  JIL L D9V 1S JLLANDIA
diaH PJBZIM UOIBID MIIA F wapdeaby//:dny [ #| ssaippy _
1210|0x3 10UJA1U| 1JOSOIDIA - PIEZIA UOIIBRID MIIA L&
BEW) 3 | HOSOIOIN — plezip ULeaI] MOIA [ 5{ T} BRenel
AN (2 syur7 | disy sjool sajlioAeq malp 1p3 9ji4 |
EC) 1010|dx3 JuIajU| HOSOIOI - [BLOJ Uolied||ddy 8louBIA (5

U.S. Patent




US 9,053,149 B2

Sheet 28 of 35

Jun. 9, 2015

U.S. Patent

0¢ DIA

"PaAOLL 3¢ 10U ura pue Uolealdde ay) 1no YybnoJy) paseys ale 1ey) sjusuodwios al10)s 0] pasn ale s1ap|o) uonealddy
“dop-BeIp BIA SI9P|0) J3YI0 UILIIM PSAOW 90 UBD pUB 9y1] NOA moy suonedrdde oziuebio 0] oA mo|[e $1ap|04

sabenbue] [

[ a1A Jouiouy ejesi) | E LOIJBSIUIWPY JUBJUOY [
~ $J8WNSU0) O----+
SUOISSILLB] O
$9101S Ble( O-----
0008 suoneolddy o-----|
MaIA 11p3 18pINg B
T uonesiuiwpy pajebajaq
111199 Jawolsny |deg |euy :[3POIA BleQ diysioquisy [
Joday piepuelg ..83 MBI\ [ -=====-= . SalS [+
.:o_a._bmmo pausiul4(E) sjuauodwo? [
1SI7 Jawolsng dvs ‘alleN N sBumas aug @
.................................................................... splal4 uoljebiaeN sis &
sjusuoduio "paleald A[|NJSS82INS UBAQ SBY MAIA INOA ﬂwu °
e B SRR | o (1) [MOtA 0US | poIGeuT ST oUS A
noboyl | [T uoles||ddy aysodwo
novo1 | | paysiul4 sdalg St L J
WIHOd JLLINDIA (»)
09 n ﬁ dioH PIRZIA UONBAID MAIA A% wepdeaby//:dny [ a] ssaippy
B 1210|0X3 10UIOIU| HOSOIDIN - PIBZIM UONBDIN MAIA [ & @ . H N @ a @ _

AN (2 syur | dieH

S|00] sejloAe] MaIA Wpd 9| |

EE

JaJojdx3 Jaulalu| 1JOSCIOIA - [BUOd Uoiedl|ddy allsubIA [ &




US 9,053,149 B2

Sheet 29 of 35

Jun. 9, 2015

U.S. Patent

[€ DI
— |9oue) u —>_aa<_ &
= T T T T ]
R Y i T R e
0CLE | ! sobenbue [#
K ‘uonipuo 2 X3 ule ‘Jewlo
M_NE IpuoY SUOA0 RUOP [~] o) ued JeuLIo4 JONBSIUILDY 1WB1U0 ]
= | vevech awyeuen fien] ety || SN IR e | SISO Oroy
& s|1e18Q soueIraddy SuoISSIULE QIL"
uonebiaenN | soiseg | loupjuwnjog podey == S8I01S Bed Q---.m
~ suoneol|ddy IJ"
= HAWNN 1730 || 133HIS | NOIB3Y || ALID || HIWOLSND JNYN Jepiing =]
R m_m__\,_DZH:E 13341S NOI934 ALID 43N01SND JNVYN uoneasiuiwpy pajebajaq [#
el O0HIE HANNN 1731 | 133UIS || NOIBIY | ALID | HINOISND || IAWN disioqwap [
HANNN 1131 13341S NOI93d ALID 43IN0LSND JAVYN > salIS &
= HANNN 1730 {F 1334LS {3 NOoDaY {E: ALID {E: H3W0LsSND JAVN ANRS .
v sjusuodwon [+
Ho|EE=R|EFro|llsvEa|TEEE sbuipas ol [
— MO H ‘ 11X3 pue U] ¥98Y9 _ depy ucnefiaeN | Mmamslg | euanig | Japiing | soiseg W LoNeDiAeN 8liS [#
djaH 1517 JaWwo1sng dy'S :Moday < lusjed gy < suoiealjddy [|| maia eus | pajgeud siepg A
nofoT i 8|0SU0) 19AI8S _ $9]1S U21IMS _ 1unoo9e uiwpe se ul pabbio] v/ uoiealddy ansodwon
IV1HOd NOILVOI1ddY 00LE ALLANDIA ﬁ(&
N /115X121p B11/0B0POY9I0 | BLIBPIPERESEPESERG563Z Pl X19/8]0SU0I/[BLOd/ | £: W09 anaubiA | owapdeaby//:dny [ 2| ssaippy _
) =
TR0 RrdIPEHK-0-0|
AN & syur | diog  sjoo] sepioaey malA wp3 914 |
@ﬂ@ J210]dx7 19UIBU| HOSCIAI - [BHOd uonealjddy apaubiA [




US 9,053,149 B2

Sheet 30 of 35

Jun. 9, 2015

U.S. Patent

€ DIA
[ eouey ) [Addy ) &
i T T T ey PSR- TF4>
= m [~] swswoo 01wy | aybien m v
077e m [~] swswoo oruy | yipim m

|| [1ouely maingns man ]| -owen | sobendue [
o V7 s UOIBLISIUIWPY JUBJU0D) []
B1BIS [BIIU] | Soiseg | Jojip3 eweid MOIAGNS || S/OUNSUOY O-=-1
~ “1--II---III-I:I--II::II--I-I--lwm@:_l.wml-.m._l_m llllllll | SUDISSILIS O--=—1
| m H M_BEHEHH_m >_>u_~>g_:m may || SOI01S BIEQ O-=-1
_ L_ suoneol day QIJ_
0keg 133615 || NOI93 HINOLSND oo
= memnuxw 13341S | NOID3H 4INO0ISND uonessIuIpY pajebajag
HAWNN_ 1731 13341S NQOID3Y d3aN0LSND diysiaquisiy #
HAWON 1131 13341 | NOI93d HINOLSNO. souS [
= JHAANN 1L NOI93Y 43INO0LSNI sjusuodwon [#
[ -O | o |L|Bva|TBLEE sbumes as [

uonebiaeN ayis [

<l

[ ¥0 ) [A] w3 pueuppoug | dey uoneBiaeN | malmald | eusg | Jeping | soiseg
dieH 1517 JaW0ISN dy'S Hoday < Jusled gy < suonediddy ]| moip aus | pajgeug siaps A
nofioT _ 9|0SU0] I9AleS _ Sa1IS UAIMmS _ 1UN092e ujwpe se ul pabbion v/ uones||ddy sysoduo)
IVIHOd NOILYOIddY 00Z€ J1LINDIA _,\@.

/11sx21p B1}/0BOPOY9I0 1B/ J6POPEEGSEPRGEGG68Z P! X19/8]0SU0I/|ELIOA/ | /W02 8l38uUBIA" | owapdeAby//:diy ﬂw_ SSaI1ppyY _

S GO LrdIPEH K00

AN [Z sjurl | djaH  S|00] S81OAB  MaIA P A |

1910|0x3 J8UIBIU| JOSOIDI - [BHOJ UONRI||ddy aleuBIA [o




US 9,053,149 B2

Sheet 31 of 35

Jun. 9, 2015

U.S. Patent

£€ 'DIA
(oo ) (wowv) |
A
= 00€€
~ R J“
(eowes) (o) [~] o1 06 skemiy | [1uonesinen _“
- mmmmmmmmmmmmmmmmmmmmmmmee—oos | sebenbue [
o @ W04 moigng | °d uonIpuog cozmmsmi UOIBAISILILIPY JUBIUOD [
O Joday 1817 JaWoisng 4vs solseg | lonp3 uwnjon Loday (O, SIBUINSUOY QIJ“
— T = = SuoISS|WIdd O----
| O HeYg S9IES [Adw3] -a1eIS (BN m $3101 BIBQ O---—-
1 1
m QO  woday sosuacky | Lt O MOWANS MONT] suofeaddy O----1
# = Jopling [=]
adA v SWe
= A L| — k VR voneasIuwpY patedaleq
~] SjopoLu Blep |[B | ol sodA] MaIA
[ sispow eiep jje | woy [N sodh main iy | N diUsIqueN [
...................................................... _. . m_m__\,_gm:o. SalS [
L B mameoon] | HINOISND sevodwoy [
m (1s1e9 Jawoisng |deg Leuy) 817 18woisng dys [E] woud BlTEZE === SBUMES A1IS [
— suond abie| | uoneunss =
ndo | 1861e] | uoijeunssq | evown | seping | sosseg = uoneBiAeN NS [
——| disH | uoieBiaep :uonebie wp3 7 v
H < uae < suoneddd M3IA 3l 3|geug siaus N
I @@_U 1810|0x3 19u181U| 1JOSOIIN - UONBBIABN 1Ip3 Lo d &v HETEY _W_ ASUS | Paigeud st 8uS
_ _ _ B uiwpe se ui pabbo uonealddy aysodwon
IVIHOd NOILVOI1ddVY JLIANDIA h,\mv
09 [H [ /115210 _BI1/0BOPOYI0 12J6PIP6RESENgGEAGG6Z I XI9/310SU0D/[BLI0d/ |/ Wod'aaubIn' L owapdeaby//-diu 2] ssaippy |
GO R 2dIPLK-0-0]
AW (2 syury | disy  sjoo] selioaey maIA up3 ol |
@ﬂ@ 1810]dx3 18UIBIU| HOSOCIIIA - [BMOd Uoledl|ddy anaubIA [




US 9,053,149 B2

Sheet 32 of 35

Jun. 9, 2015

U.S. Patent

VM; NUN.& ‘ ﬂ |3%ue) w ~>_aa<g A safenfue [{
UOJJRASIUIWPY UC) [F]
H_wucmo Q H !O u Sisunsuo) Olln
A suolssiuiad o--
A 581015 PIRQ] O
piey Aey Apwnd sejousq . (Cowoa ) |, -007E svoneaifocy o-
) 1apIng =
(@ woL | HIWOLSNQ [ =~ ] maiagns 1o onsawolsng | [~] 01 06 shempy | | Luonedinen .
sBuiddep . diysiogquop [E
— 9 uonipuo uonefiae SIS [
v ~ ~ On 907 NDIS q HpuoY HEDIAEN . $Y301g UONEOIARN O
ON D9SN 90T NOILdO oy salAIS [EH
al.. SMOUXYIN SoISeg | JojpJ uwnjog Joday |00, wmm_%_”_wmu_lm
A vl Al T T —m,m,mm o1 !
i Malk jm_u_m__\ij_eoxmﬂu ot [fidw]] -orers eniul m o0k | a0k ARpUOIS Oy |
|| /AQnS 10} ONIBLLIOISND SIAGIE oL NI Iwﬂ___‘_ |aLLel{ maiagns man |[i 1517 86y amu:oommoum !
HINOISTD | (MOS0 NWORID | | et s abeg apnv dSF o}
a4 | :WwoJj 198|188 S 1sIafedoq 1
L pieid | 43NOLSND JAYN sabey -
1817 18W01SNY) dYS :$92.N0S MBIAQNS :Uoleullsa(q d3N01ISND JIANVYN S00AL 10O O~ |
: q HINOLISND sanobaey 19 _So:m i
Spiel4 utens] &lendod HINOLSND SUOISS LB 18[110d O~ m
= | e e (k& 4INOISND | Isnopodo-= !
~ poljioads JoN] ./ sjallod =
. =] H”H susuodwoy[=]
splal) ureya) | :eeindod a | A=
. ploDal maN :uadg | mainaig | euag | sopjing | soiseg & LonebineN sus [
LaWEBIJ MAIAQNS MON []1e6ieL |YW < 1usled gy < suoneonddy  []|| maiA aus | pajgeus siaus A
| | (1si18D) Jawoisny |deg Leuy) MAIAGNS [=] 0L 09 | ywpe se ur pabbo v/ uoijeaddy ajsodwon
vl M (1s1hep Jawoisng |deg [euy) IsI7 Jawoisng dys [S] wo.d 00Z¢ JLLANTIA (2)
09 suondg | 1861e] | uoieunsaq c_\ﬁo\m_8:8\_5_8\E”Eoo.mzmc@;.BE%%EE\\”BE@._ SSOIppY _
disH | uonebiaen :uonebinen up3 7 s / _
NS .G o RrdIPE K00
— |x)E0) 18101d%3 JauIaiu| Joso.DIN - uolebiaeN Wp3 [F AN & s | dieq  SjooL seuioned meiA up3 eld |
@ﬂ@ 1010]dx7 1oUIBIU| YOSOIOIN - [BUO U0NRd||ddy anoubip [ &




US 9,053,149 B2

Sheet 33 of 35

Jun. 9, 2015

U.S. Patent

C& DIA
N —
JLLINDIA ()
00GE vo\Em
anuaay Aeg 10001 00SI0UBlS UBS 0€ 17000000 499 ndwo)
Gogz-/8v(18.)1 9AY PlIUl 0ge YIN WRUHEM 5000000000 $}ONpold uojsog
18841S Y16 66V YIN uojsog ¥000000000 | Bunnjoenuey uasialad
9AY U1No4 002 WBLHEM £000000000 | Buumoejnuey sdooos
GGGG-212-/19 199115 UleN 00€ uojsog 2000000000 S3LISNPU| BUWIdY
2l2lg-¢lz-21S | ANHA GOOMONITION veZ L X1 NILSnY | 0¢G€ ~ 1000000000 $311SNpU| ¥001q|0H
HAWNN L13L ] 13341S | NOI9IY COALDY HIWOLSND | . A
@)(=) 18]110d 1817 48W0ISNY dVS
E
OJU| JBWOISNg dvs
Pmmmcoaxm %mago EESm:o% 0JU] JBLIOISNT dVS
1nobo7 | unoooy AN | sabed AN Junoaoe ulwpe se ul pabbo| aie noj
| uonensiuiwpy | $10j00 8US | BWOH dNS uoneol|ddy ausodwon
09 [Z] B /0B0POv9}0 1BZJ6POP6BEIBG6ES | BAZ |/ WaHnaw/s)sodwod/ay s/[epiody | 2 wiod apeubia” [owepdeaby//:dpy 3] ssaippy |
.G o Red|PEK-0-0l
AN L& syur _ dlsH s|00] SelloAB] MAIA HPpT 34 _
X&) J910|dx3 18uJ81U| 1JOSOIDIIA - Ofu| JBWOISND dVS [ &




US 9,053,149 B2

Sheet 34 of 35

Jun. 9, 2015

U.S. Patent

9¢ ‘DIA
A < ﬁg >
B | S301A43S = 1ONA0OYd = | _~0G9€E 1000000000 NV 00:00:2} ¥00Z ‘L idy 000°€ Bujures 8314
0 . 1000000000 Y 00:00:2} 000Z ‘| /BI 000°2 JusLewInoy 4jon
Hmmmm 1000000000 IV 00:00:Z} ¥00Z ‘| 634 005  Jowoisng o} b
| gog,  LONHIWO1SNO | lava | INnowy v JAVN |
- 0000+ —
005°z1 0€9e \
SaIeS OYSE 1000000000 MalAGNS Joj ONJBLLOISNY
anusay Aeg 1000 00S|0UBI4 UES  0O€1¥000000 Yo ndwog
G98Z-/87(18/)1 8AY PJIUL 0EC VIN Weyllem 5000000000 810npoid U01sog
133.11S U16 66% VIN uoisog  ¥000000000 | BulINOBINUBIA UBSIBIA]
8AY Yuno4 00z WeyileM  €£000000000 | DBunnjoejnuejy sdooas
015¢ 7 6655-212-719 19911S UIBA 00€ uo)sog 2000000000 | $311SNPU| BUY
¢lglz-gleels | IANAO AOOMONITIOH ¥Egt X1 NILSNY 1000000000 SaISABUT osigjor
HANNN 1131 _ : " 13341S | NOID3Y . ALID | HIWOISND | . B
@)= 18[10d 1817 J8WI0ISNY dYS
| 00G¢E
E
_% QJu| J8WOISNY dvs
[ sasuadxg J[s10p10 EESSQE Ojul JOWOISN) dVS |
1noBo | wnoooy AW | sabed AN Junod9e ulwpe se ul pabbo| aie noA
| UolRASILIWPY | $10]00 81IS | SWOH auS uoliea||ddy ajisodwon
09 [Z] [HJ6P2P6e8ILG6E8 | BUC | 2 WBHNBUL/IZINIXVIN B1elduwe)/el1sodwioo/a)1s/|e1i0d/| 2 uod 8aubIn | owapdeabuy//-dny[ ] ssaippy
.G rdIPEK-0-0]
AN Lo squry | dioy  sjool sajoaeq maIA 1p3 9l |
@ﬂ@ _Eo_axm_ Joulalu| JOSOUDIN - OJU] JBWoISN) 4dYS @




US 9,053,149 B2

Sheet 35 of 35

Jun. 9, 2015

U.S. Patent

28 DIA
< >
"~ | S30IAY3S = 10NA0Hd = | 0Gge €000000000 AV 00:00: #7002 ‘| g8 008 |anel] 11y
0« ¢000000000 NV 00:00:Z} #7002 '} 1dy 000'c  UONejuasald juior
-/-/.\\\. L 005z 2000000000 WV 00:00:Z1 ¥00Z ‘I 12N 005'| VSIA JOWOISNg
L 000°c 2000000000 WV 00:00:2} 002 ‘I 484 000°G S3IIAIBS
- 0052 [ ONHIWOISND 131va |  INNOAY | v JAVN |
- 0000} _
_ 059t o
$9[eS 0os et 0r9¢g
2000000000 M3lAQNS 10} ONJBWOISND
anuany Aeg 1000+ 09S[OUBJ4 UBS |  0€ 1000000 yasL ndwo)
G98z-28¥(18)1 9AY paIUL 0g¢ VYN Weyliem | 5000000000 §]onpo.d uojsog
199115 16 66V YW uoisog | ¥000000000 | Bulimagjnuely ussIalad
8AY YLNo4 002 Weyliem |  €000000000 | Bulmornuely sdoods
015E /7 6555212219 1994S UlBN 00€ uojsog | 2000000000
Z1Z12-21l2-2\G | AIMd GQOOMODNITIOH VEZ | X1 NILSNY | 1000000000 S8IISApU} 00iG[oH
YEANN LT1AL | . 1334IS | NOID3Y CALID b HAWOLSND | “ JAVN
Q=) 191110 1817 J8WO0ISNY (VS
| 006G¢
E
E 0Ju| JaWoIsny 4vys
gwmmcqum_ Ewau_o BEESQ%OE_ 13L01SNY 4V'S
1nobo7 | unoday Ay | sebed AW Junooae uiwpe se ul pabbo| aie noj
w| uoneisiuiwpy | s10j09 8IS | swoH aus uojealddy aysodwo)
09 [] [J6PoP6e8geS6£8 | BGZ |2 WaHN3W/7ZINIXYIN 81eIduB)/aHsodwod/a)1s/[enody | 2 wiod sysubia” [owapdenbu//-dhy [ & ssaippy
F. G| RerdIPLE K00l
AN [ ot | disy  sjool sejioaed malA Wp3 ol |
B[] 1a10]dx3 18UIBIU]| JOSOIDIN - OJU] IBWOISNY VS [ &




US 9,053,149 B2

1
METHOD AND SYSTEM TO PROVIDE
COMPOSITE VIEW OF COMPONENTS

RELATED APPLICATIONS

This application claims a benefit of priority under 35
U.S.C. §119 to U.S. Provisional Patent Application Ser. No.
60/532,236 by inventors Hillary Ebenstein, Giles Goodwin,
George Penston, Gregory Guttman, David Macleod and Jeff
Althoff, entitled “System and Method to Provide Composite
Views of Components” filed on Dec. 23, 2003 and U.S. Pro-
visional Patent Application Ser. No. 60/532,092 by inventors
Mark Abramowitz, Hillary Ebenstein, Giles Goodwin,
George Penston, David Macleod, Jeff Althoff, Grant Lee,
Nathan Sequeira and Rob Abrazado entitled “Navigation
System and Method Between Objects, Tables or Data
Sources” filed on Dec. 23, 2003, the entire contents of which
are hereby expressly incorporated by reference for all pur-
poses.

TECHNICAL FIELD OF THE INVENTION

The invention relates in general to data management, and
more particularly, to managing, aggregating and displaying
data from disparate sources.

BACKGROUND OF THE INVENTION

As enterprises grow, the infrastructure that supports these
enterprises usually grows at an exponential pace. Moreover,
the data collected and utilized by these enterprises may grow
at an even faster pace than the infrastructures themselves.
This data may come from a wide variety of sources including
improved instrumentation, automated enterprise business
processes, individual productivity software and analytics.
Improved instrumentation that captures digital rather than
analog data has driven the growth of scientific, engineering,
and production data. In business, data growth has come from
the implementation of information technology (IT) systems
that automate enterprise-level business processes such as
enterprise resource planning and customer relationship man-
agement, and from individual productivity applications such
as email and word processing. Additionally, after enterprises
capture data, they generally want to use it to improve their
business processes and outcomes. However, transforming
this transactional data into a format suitable for analytics
generates even more data and is also a major source of data
growth.

Compounding the problem of data growth is the nature of
how this data is stored. In many instances, this data resides in
a wide and varied assortment of environments, subsystems
and databases. Because of differences in these data reposito-
ries, coalescing this gathered data into meaningful sets of
related data can be a daunting process, and presenting mean-
ingful sets of data to a user may be well nigh impossible.

These difficulties stem not so much from the presence of a
large number of data repositories, but from the varying for-
mats for storing data that exist between these different data
repositories. In general, to correlate sets of data between data
repositories of different format, the data in each of these data
repositories must be analyzed, and manually correlated.

For example, suppose sales data resides in an Oracle data-
base, having a customer name and associated sales data; and
address data resides in an SAP database having a customer
name and an address associated with the customer name.
Now suppose that the Oracle database refers to the customer
name as “CUSNAME?”, while the field name for the customer
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name in the SAP database is “CUSTOMERNAME”. In this
case there would be no way to automatically relate the sales
data and the address for a given customer, even given that the
exact same customer name was stored in the “CUSNAME”
field of the Oracle database and the “CUSTOMERNAME”
field of the SAP database. This is because the formats and
fields used to store the same data vary between data reposi-
tories.

Typically, relating data between data repositories is a
manually intensive process. To continue with the above
example, to obtain the sales data and address for a given
customer, a person queries the Oracle database with the cus-
tomer name in the “CUSNAME” field to obtain sales data for
the customer and queries the SAP database with the customer
name in the “CUSTOMERNAME?” field to obtain the address
of the customer. As can be seen from this small example,
obtaining data from a wide variety of data repositories is a
time consuming task. As can be imagined, coalescing and
analyzing this data is an even more difficult task, and display-
ing the results of these data mining efforts more difficult still.

Thus, a need exists for methods and systems for mapping
between various data repositories and using these mappings
to obtain, correlate, analyze and display data from these data
repositories.

SUMMARY OF THE INVENTION

Systems and methods for defining a composite view and
using the definition of the composite view to obtain, aggre-
gate, analyze, and present data from a variety of data sources
to a user. These systems and methods may allow for the
definition of a visual framework to aggregate and display
related data. This visual framework, or composite view, may
in turn be composed of a master view and a set of subviews,
each of which may display data collected from a particular
data source according to a particular format. Using the master
view a user may indicate a criterion. Using this criterion, each
of these subviews gathers data from the data source with
which it is associated. Each subview then presents the
acquired data in the composite view according to the defini-
tion of the subview. Thus, the composite view can present
associated data from a variety of data sources based solely on
the user’s interaction with the master view.

In one embodiment, a criterion is determined from a selec-
tion in a master view and is passed from a master view to a set
of subviews of the master view based on a mapping of a field
in the master view to a field in each of the subviews. Each of
the subviews can then be formed using data obtained from a
data source using the criterion.

In another embodiment, a criterion is passed from a sub-
view of the master view to its subviews based on a mapping of
a field in the subview to a field in each of its subviews. Each
of'these subviews can then be formed using the criterion using
data obtained from a data source using the criterion.

In yet another embodiment, the data sources may be in a
variety of formats.

These, and other, aspects of the invention will be better
appreciated and understood when considered in conjunction
with the following description and the accompanying draw-
ings. The following description, while indicating various
embodiments of the invention and numerous specific details
thereof, is given by way of illustration and not of limitation.
Many substitutions, modifications, additions or rearrange-
ments may be made within the scope of the invention, and the
invention includes all such substitutions, modifications, addi-
tions or rearrangements.
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BRIEF DESCRIPTION OF THE DRAWINGS

The drawings accompanying and forming part of this
specification are included to depict certain aspects of the
invention. A clearer impression of the invention, and of the
components and operation of systems provided with the
invention, will become more readily apparent by referring to
the exemplary, and therefore nonlimiting, embodiments illus-
trated in the drawings, wherein identical reference numerals
designate the same components. Note that the features illus-
trated in the drawings are not necessarily drawn to scale.

FIG. 1 includes an illustration of an embodiment of an
architecture for implementing the present invention.

FIG. 2 includes a block diagram of an embodiment of a
composite view.

FIG. 3 includes a flow diagram for one embodiment of
creating a composite view.

FIGS. 4-12 include one embodiment of an interface for
defining a data model.

FIG. 13 includes a representation of one embodiment of an
interface for displaying defined components.

FIGS. 14-19 include a representation of one embodiment
of an interface for defining a view.

FIG. 20 includes a representation of one embodiment of an
interface for displaying defined components.

FIGS. 21-27 include a representation of an interface for
editing a view, including defining subviews.

FIGS. 28-34 include a representation of one embodiment
of an interface for defining and editing a view to be used as a
master view, including defining subviews.

FIGS. 35-37 include a representation of one embodiment
of interacting with a composite view.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The invention and the various features and advantageous
details thereof are explained more fully with reference to the
nonlimiting embodiments that are illustrated in the accompa-
nying drawings and detailed in the following description.
Descriptions of well known starting materials, processing
techniques, components and equipment are omitted so as not
to unnecessarily obscure the invention in detail. Skilled arti-
sans should understand, however, that the detailed description
and the specific examples, while disclosing preferred
embodiments of the invention, are given by way of illustration
only and not by way of limitation. Various substitutions,
modifications, additions or rearrangements within the scope
of the underlying inventive concept(s) will become apparent
to those skilled in the art after reading this disclosure.

Reference is now made in detail to the exemplary embodi-
ments of the invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts (elements).

A few terms are defined or clarified to aid in an understand-
ing of the terms as used throughout the specification. The term
“view” is intended to mean a visual framework or a definition
for presenting data. This view may include a number of “sub-
views” which in themselves may be views. The term “sub-
view” in this context is intended to mean a view defined with
respect to another view. For example, if a view is defined to
include a second view, the second view may be labeled a
“subview” of the first view and the first view a “parent view”
of the second view, however this second view may contain a
third view, thus the third view would be a “subview” of the
second view and the second view a “parent view” of the third
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view. A “composite view” is intended to mean any view
(referred to as the “master view”) that includes one or more
subviews.

It will be apparent to those of ordinary skill in the art the
recursive nature of this view/subview correlation and the
nesting characteristics that accompany these correlations.
Thus, if a first view includes a subview and this subview in
turn contains two subviews, all three subviews may be dis-
played in conjunction with the display of the first view.

The term “data model” is intended to mean a set of data
based on data from one or more data sources. This set of data
may be obtained directly from a data source, may be the result
of the application of one or more rules to data from the data
source, may result from sending data from the data source to
a web service and receiving a response which is contained in
the data model, etc.

The term “data source” is intended to mean any type of
repository for data, including databases and the like.

Attention is now directed to methods and systems for
defining a composite view and using the definition of the
composite view to obtain, aggregate, analyze, and present
data from a variety of data sources to a user. These systems
and methods may allow for the definition of a visual frame-
work to aggregate and display related data. This visual frame-
work, or composite view, may in turn be composed of a
master view and a set of subviews, each of which may display
data collected from a particular data source according to a
particular format. Each of these views may be based on a data
model, and the data model, in turn, based on a data source.
Using the master view a user may indicate a criterion. Using
this criterion, each of these subviews gathers data from the
data model on which it is based, the data model having access
to this information from the data source with which it is
associated. Each subview then presents the acquired data in
the composite view according to the definition of the subview.
Thus, the composite view can present associated data from a
variety of data sources based solely on the user’s interaction
with the master view.

In an illustrative embodiment of the invention, the com-
puter-executable instructions may be lines of assembly code
or compiled C**, Java, or other language code. Other archi-
tectures may be used. Additionally, a computer program or its
software components with such code may be embodied in
more than one data processing system readable medium in
more than one computer.

FIG. 1 includes a block diagram of an exemplary architec-
ture for an embodiment of the present invention. Data sources
100, 102, 104 may be databases or any other type of reposi-
tories for data as are known in the art. For example, data
source 100 may be a SAP database, data source 102 an Oracle
database, and data source 104 may be a web service capable
of returning data in response to an inquiry. Each of these data
sources may store data according to a variety of fields as is
known in the art.

Data models 110, 112, 114 are sets of data based on one or
more data sources 100, 102, 104, and may consist of data
taken directly from data sources 100, 102, 104, from rules
applied to data taken from data sources 100, 102, 104 or any
other way of manipulating data in data sources 100, 102, 104,
such as sending data from data sources 100, 102, 104 to a web
site, receiving data in return and including this returned data
in the data model.

Data models 110, 112, 114 each contain a set of fields.
Each of these fields corresponds directly to a field within the
data source 100, 102, 104 on which data model 110, 112, 114
is based, or, is a new field defined during definition of data
model 110, 112, 114. In the particular embodiment depicted,
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data models 110 and 112 may be based on data source 100
which is an SAP database, while data model 114 may be
based on data source 102, an Oracle database. By using data
models 110, 112, 114, information from varying data sources
100, 102, 104 may be represented and/or stored in a substan-
tially similar format, regardless of the format of the underly-
ing source of that data.

Views 120, 122, 124, 126 are based on data models 110,
112, 114 and define a visual framework for presenting data
contained in the data model on which view 120, 122,124,126
is based. Views 120, 122, 124, 126 are usually displayed as a
chart, a form, or a report. Charts graphically present data in
the data model associated with the view, forms may display
data and allow a view to contain other views and reports may
present a set of the data in the associated data model in tabular
format.

Views 120, 122, 124, 126 are based on a set of fields, each
field within each view 120, 122, 124, 126 corresponding to a
field in data model 110, 112, 114 on which view 120, 122,
124, 126 is based. One or more of these fields in each view
120, 122, 124, 126 can be designated as searchable by crite-
rion, thus, a criterion can be presented to a view and the view
can search the designated field for the criteria. If the criterion
is found, data associated with that criterion is presented in the
view. In the embodiment depicted, view 120 is based on data
model 110, view 122 is based on data model 112, view 124 is
based on data model 114 and view 126 is based on data model
114.

These views 120, 122, 124, 126 may be used to create a
definition of a composite view designed to display a wide
variety of associated data from diverse data sources to a user
of the composite view. A block diagram of an exemplary
definition for a composite view is illustrated in FIG. 2. Com-
posite view 200 is comprised of a number of views 210, 220,
230, 240. These views 210, 220, 230, 240 may be linked
together so that interaction with one of the views 210, 220,
230,240 drives the display of data in the other views 210, 220,
230, 240.

Namely, in one embodiment, one of these views 210 is a
master view, view 220 is a subview of master view 210, and
views 230 and 240 are subviews of view 220. By interacting
with master view 210, a user may alter the data displayed in
each of the subviews 220, 230, 240. During definition of
composite view 200 a field of master view 210 is mapped to
afield of subview 220, with this field of subview 220 operable
to be searched by a criterion. Similarly, during definition of
subview 220, a field of subview 220 may be mapped to a field
of subview 230 and a field of subview 240, with both the field
of subview 230 and the field of subview 240 operable to be
searched by a criterion. The fields in subviews 220, 230 and
240 may have been designated as searchable by a criterion
during the definition of their respective subviews 220, 230,
240.

Thus, after composite view 200 is initially displayed to a
user, the user of composite view 200 may drive the data
displayed in views 220, 230, 240 through interaction with
master view 210. Based on a selection in master view 210, a
criterion associated with the selection in master view 210 can
be used by subview 220 to obtain and display data corre-
sponding to the criterion. By the same token, a criterion from
subview 220 can be used by subviews 230 and 240 to obtain
and display data corresponding to the criterion.

In most cases, the passing of a criterion between a view and
a subview is done based on a mapping between the fields of
the view and the subview, with the criterion being a value in
the mapped field of the view. To continue with the above
example, when a selection is made in master view 210 the
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field in master view 210 which is mapped to a field in subview
220 contains a certain value based on the selection made. This
value may be used to search the mapped field in subview 220
for the value and to obtain and display data associated with
the value. Similarly, when subview 220 is searched based on
this value, the field in subview 220 which is mapped to a field
in subview 230 contains a certain value based on the search,
and the field in subview 220 which is mapped to a field in
subview 240 contains a certain value based on the search.
These values may be used to search the mapped fields in
subviews 230 and 240 for the value, and to obtain and display
data associated with the value.

In this manner the entire composite view 200 may be
altered and changed based on interaction with master view
210. Additionally, master view 210 may be used to drive this
change without any additional interaction with other views
220, 230, 240 which comprise composite view 200. This
ability prevents a user from having to manually mine data
sources to obtain desired and related data. Additionally, the
use of mapping between fields in the views allows related data
from different data sources to be displayed in the various
views and subviews regardless of the underlying format of the
data sources or data models on which the views are based.

It is important to note that all views 210, 220, 230, 240
displayed in composite view 200 exist independently of one
another and independent of composite view 200 as well. The
hierarchy and mappings depicted with respect to composite
view 200 have been defined only with respect to composite
view 200. In other words, other composite views may exist
which utilize views 210, 220, 230, 240 or a subset of these
views, and different arrangements and mappings in conjunc-
tion with these views 210, 220, 230, 240 may be utilized. For
example, in one embodiment master view 210 may be view
120, subview 220 view 122, subview 230 view 124 and sub-
view 240 view 126. In another embodiment of a similarly
arranged composite view, master view 210 may be view 126,
subview 220 view 120, subview 230 view 122 and subview
240 view 124.

Turning now to FIG. 3, a flow diagram for one embodiment
of a process for forming a composite view is depicted. This
process may be facilitated by the use of a visually based
navigation application which will be utilized in conjunction
with the various steps of FIG. 3 to aid in illustrating the
process. A set of data models may be created from a set of data
sources (STEP 310) and views may be created based on the
set of data models (STEP 320). One of these views may be
used as a master view (STEP 330) while other of these views
may be designated as subviews of the master view (STEP
340). The composite view can then be displayed to a user and
interacted with (STEP 350).

To create a composite view, in one embodiment, the first
step is to create a set of data models (STEP 310). In many
cases these data models are based on one or more of the data
sources from which it is desired to extract data, usually with
adata model being based on a single data source. By the same
token, however, multiple data models may be based on a
single data source. The fields contained by a data model may
be a superset of fields contained in a data source, and each of
these fields in a data model corresponds directly to a field
within the data source on which the data model is based or is
a new field defined during definition of this data model. A
graphical application may be used, in one embodiment, to
assist a user in defining data models for various data sources.

FIGS. 4-12 depict an embodiment of defining a data model
using just such a graphical application. After a user decides to
create a data model, a user is presented with a set of data
sources. FIG. 4 depicts a selection screen designed to facili-
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tate the selection of a data source on which to base a data
model. A user creating a data model is presented with screen
400 displaying the names and types of data sources 410, 420,
430. Notice that in FIG. 4, data source 410, a data source of
type SAP has been selected.

Once a data source has been selected, the user may be
presented with a series of screens to select fields from that
data source for the data model. This may involve navigating
through a series of screens depicting the hierarchies, func-
tions, methods, tables, fields etc. of the data source selected.
FIGS. 5-8 depict a series of screens for one embodiment of
this process for the selected SAP data source 410.

FIG. 5 depicts screen 500, displaying a list of basic func-
tions associated with SAP data source 410. The user may
select one of these basic functions, for example customer
function 510. Based on the function selected in screen 500, a
screen is presented to the user displaying the lists of methods
associated with the selected function. FIG. 6 depicts a screen
displaying a list of methods associated with customer func-
tion 510 to a user. Notice that the user has selected function
610, the “GetList” method in the screen depicted in FIG. 6.

Selecting the “GetList” function 610, can result in the
screen depicted in FIG. 7. Screen 700 presents to the user a list
of tables associated with “GetList” function 610, from which
the user can select one or more tables to be used in conjunc-
tion with the data model being created. Here, in screen 700,
the user has selected the table 710, or business object,
“KNA1:BAPI_CUSTOMER_GETLIST[AIl Tables]”,
meaning that fields contained in all the tables pertaining to a
customer will be returned to the user.

These fields are returned to the user in a screen like that
depicted in FIG. 8. Screen 800 displays a list of fields to the
user (not all of which are shown) associated with selected
table 710. From this list the user may select a set of fields to be
used in the data model being created. Notice that in screen
800, the user has selected all of the displayed fields (denoted
by the check mark in the box corresponding to the field
name).

Once the user has selected a set of fields to be associated
with a data model, the user may be presented with a screen
like that depicted in FIG. 9, to confirm the creation of the data
model. Screen 900 presents to the user the data store 910 on
which the data model is to be based, and presents a field 920
for the user to complete with a name of the data model to be
created, and a field 930 which the user may use to describe the
data model. Notice the user has completed field 920 with a
name for the data model, and field 920 with a description. The
user can then create the data model by selecting button 940.

After the data model is created, the user may be presented
with a screen such as that depicted in FIG. 10. Screen 1000
confirms the data model has been created, and displays the
current fields in the data model. At any point thereafter the
user may create a field and add this field to the fields of the
data model. In one embodiment, this may be done by select-
ing icon 1010 indicating the user would like to add a field to
the existing data model. Selecting icon 1010 results in a
screen which enables the user to add a field.

An embodiment of this screen is depicted in FIG. 11.
Screen 1100 allows the user to create a field by entering the
name of the new field and selecting the data type to be con-
tained in the field. Notice that here the user has named the
newly added field “CustomerNo for Subview” and has des-
ignated that this field will contain text. The new field can then
be created when the user selects the “Save & Define New”
button 1110. The presence of the data model is then indicated
in a screen which depicts the various defined components.
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One embodiment of a screen of this type is shown in FIG. 12.
Screen 1200 shows newly defined data model “Knal Bapi
Customer GetList” 1210.

It will be apparent to those of skill in the art that many data
models may be created from a variety of data sources, and
screens tailored to each type of data source may be presented
to a user to aid in the creation of a data model from that data
source. Additional created data models may be displayed in
the same way as data model 1210. FIG. 13 depicts another
example of a screen for displaying defined components. In
this case data model 1310 named “CUSTOMER_EX-
PENSES” has been defined from an SAP based data source,
while data model 1320 named “SALES” has been defined
from an Oracle database.

Returning to FIG. 3, once the data models are created
(STEP 310) a set of views can be created based on these data
models (STEP 320). The same graphical application depicted
above with respect to FIGS. 4-13 may also be used, to assist
a user in defining views from various data models.

FIGS. 14-19 depict an embodiment of defining a view
using a graphical application. When a user elects to create a
view, a screen may be presented to the user to assist in creat-
ing a view. This screen is depicted in FIG. 14. Screen 1400
may be part of a view creation wizard intended to assist the
user in creating a view. Screen 1400 allows the user to select
the type of view he wishes to create. In one embodiment,
these types comprise a chart, a form, or a report, as described
above. The user may also use screen 1400 to designate which
data model the view is to be based on, the name of the view
being created and certain options available in conjunction
with the view. For example, in the screen depicted in FIG. 14,
theuser has selected to create a view named “Expenses” of the
report type, based on the data model “CUSTOMER_EX-
PENSES” 1310. The user has also designated that the view
created may be searched according to a criteria.

The user is then presented with a screen, such as that
depicted in FIG. 15, that presents to the user the fields con-
tained in the data model on which the view is based, and
allows the user to select the fields in the data model that the
user wishes to include in the view being created. As can be
seen from screen 1500 the user may select these fields by
placing a check in the box corresponding to the field. Note
that in screen 1500, the user has selected all the fields except
for the “ID” field.

Next, if the user has designated that the view being con-
structed should be searchable by criteria, the user may be
presented with a screen allowing the user to designate which
fields in the view may be searched using a criterion. An
embodiment of this screen is shown in FIG. 16. Screen 1600
allows the user to select a data field from the data model to use
as a search criterion to be used with the view, and designate a
label for this criterion. Thus, the data displayed by the view
may be altered according to the criterion designated in screen
1600. Notice that in screen 1600 the user has designated that
the view can be searched or altered based on the field “CUS-
TOMERNO” and has labeled this field “CUSTOMERNO” as
well. The user may then create the view by clicking on the
“Create View” button 1610.

After the user hits “Create View” button 1610, a screen may
be displayed confirming to the user that the view has been
created, as depicted in FIG. 17. Screen 1700 indicates that the
view “Expenses” which is a report type view based on the data
model “CUSTOMER_EXPENSES” has been created.

The user may then be presented with a preview of the
created view along with an editor to allow further definition of
the presentation of the view. One embodiment of a screen for
presenting the user with a preview of the view, and an editor
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is depicted in FIG. 18. Screen 1800 contains frame 1810
which presents format 1812 of how the created view will
appear. This format 1812 may be altered using editor 1816
presented to the user in frame 1820. More specifically, the
user may highlight a portion of format 1812 and the param-
eters of the highlighted portion appear automatically in editor
1816. The user may then alter the parameters in editor 1816 to
alter format 1812 of the created view. In screen 1800, the user
is in the midst of editing the “name” portion of format 1812.
FIG. 19 depicts how a created view is displayed in the appli-
cations list of components. Screen 1900 depicts “Expenses”
view 1910 of type report.

It will be apparent to those of skill in the art that many
views may be created based on a variety of data models,
including charts, forms and reports. It will also be apparent
that more than one view may be based on the same data
model, for example one view may present data in a data model
as a chart while another view may present the same data as a
report. Additionally, screens tailored to each type of view may
be presented to a user to aid in the creation of a view from a
data model. FIG. 20 depicts the appearance of the defined list
of components after another view 2010 has been added. View
2010 is named “Sales” and is a view of type chart.

During definition of a view, subviews may also be defined
for the view. By defining subviews for a view, whenever a
view is displayed subviews of the view may also be formed
and displayed. The same graphical application depicted
above with respect to FIGS. 4-20 may also be used to assist a
user in defining views from various data models.

FIGS. 21-27 depict the process for defining subviews of a
view in more detail. Suppose a subview named “Subview” of
type form has been defined. FIG. 21 depicts a screen present-
ing a preview ofthe created view along with an editor to allow
further definition of the presentation of the view similar to
that depicted in FIG. 18. Screen 2100 contains frame 2110
which presents format 2112 of how the created view “Sub-
view” will appear. This format 2112 may be altered using
editor 2116 presented to the user in frame 2120. More spe-
cifically, a user may choose to define two subviews for the
view “Subview”.

FIG. 22 depicts the format 2212 of the view “Subview”,
including two subview frames 2213 and 2214 indicating
where the two added subviews are to be displayed. By click-
ing on one of the subview frames 2213, 2214 a user may edit
the appearance of the subview frame, and assign a view to be
displayed in that subview frame. Notice in screen 2200, the
user has clicked on subview frame 2214 “New Subview
Frame 2” and the parameters for “New Subview Frame 2”
appear in editor frame 2220. These parameters can then be
altered to refine the appearance of the view which will appear
in subview frame 2214.

Views can then be associated with each of subview frames
2213, 2214. By clicking on subview frame 2213 a screen may
be presented to the user to allow a user to select a view to be
presented in subview frame 2213. FIG. 23 depicts one
embodiment for such a screen. Screen 2300 presents a list of
the available views from which the user can select. A user can
then select one of these views screen for display in the sub-
frame. Notice in screen 2300 the user has selected the view
“Expenses” for display in subframe 2213.

If'the subview selected is searchable by a criterion, the user
may then be presented with a screen allowing the user to map
the field to be searched for the criterion in the subview to a
field in the parent view. Thus, the subview may display data
associated with a criterion mapped from the parent view. One
embodiment for a screen of this type is depicted in F1G. 24. As
can be seen from screen 2400 operators 2410 may also be
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used to further clarify the mapping between fields for a sub-
view and a parent view. Similarly, FIGS. 25 and 26 depict the
subview selection and field mapping process for subview
frame 2214. FIG. 27 depicts a screen displaying the defined
components after the view “Subview” 2710 has been created.

Turning back to FIG. 3, once a set of views is created
(STEP 320) one of these views may be utilized as the master
view for the composite view (STEP 330). This view may be
selected from among the already created views (STEP 330) or
another view may be created-in the set (STEP 320) and uti-
lized as the master view (STEP 330). FIGS. 28-34 depict the
creation of a new view (STEP 320) and utilizing the newly
created view as the master view (STEP 330).

As noted above, a screen may be presented to the user to
assist in creating a view. This screen is depicted in FIG. 28.
Screen 2800 may be part of a view creation wizard intended
to assist the user in creating a view. Screen 2800 allows the
user to select the type of view he wishes to create. For
example, in the screen depicted in FIG. 28, the user has
selected to create a view named “SAP Customer List” of the
report type, based on the data model “Knal Bapi Customer
Getlist” 2810. The user has also designated that the view
created may be available as a main (or composite) view.

The user is then presented with the screen, such as that
depicted in FIG. 29, that presents to the user the fields con-
tained in the data model on which the view is based (note that
not all fields appear on screen 2900), and allows the user to
select the fields in the data model that the user wishes to
include in the view being created. As can be seen from screen
2900 the user has selected certain fields by placing a check in
the box corresponding to the field. Note that in screen 2900,
the user has selected the fields “CITY”, “CUSTOMER”,
“NAME”, “REGION” “STREET” and TEL1_NUMBER”.

After the user hits “Create View” button 2910, a screen may
be displayed confirming to the user that the view has been
created, as depicted in FIG. 30. Screen 3000 indicates that the
view “SAP Customer List” which is a report type view based
on the data model “Knal Bapi Customer Getlist” has been
created.

The user may then be presented with a preview of the
created view along with an editor to allow further definition of
the presentation of the view. One embodiment of a screen for
presenting the user with a preview of the view, and an editor
is depicted in FIG. 31. Screen 3100 contains frame 3110
which presents format 3112 of how the created view will
appear. This format 3112 may be altered using the editor 3116
presented to the user in frame 3120. More specifically, the
user may highlight a portion of format 3112 and the param-
eters of the highlighted portion appear automatically in editor
3116. The user may then alter the parameters in editor 3116 to
alter format 3112 of the created view. In screen 3100, the user
is in the midst of editing the “name” portion of format 3112.
Screen 3100 can also be used to associate subviews with the
master view (STEP 340), as depicted in FIGS. 32-34.

FIG. 32 depicts the format 3212 of the view “SAP Cus-
tomer List” defined including subview frame 3214 indicating
where a subview is to be displayed. By clicking on the sub-
view frame 3214 a user may edit the appearance of a view
appearing in subview frame 3214, and assign a view to be
displayed in the subview frame 3214. Notice in screen 3200,
the user has clicked on subview frame 3214 “New Subview
Frame 1” and the parameters for “New Subview Frame 17
appear in editor 3216. These parameters can then be altered to
refine the appearance of the view which will appear in sub-
view frame 3214.

Views can then be associated with subview frame, 3214.
By clicking on subview frame 3214 a screen may be pre-
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sented to the user to allow a user to select a view to be
presented in subview frame 3214. FIG. 33 depicts one
embodiment for such a screen. Screen 3300 presents a list of
the available views from which the user can select. A user can
then select one of these views screen for display in subframe
view 3214. Notice in screen 3300 the user has selected the
view “Subview” for display in subframe 3214.

If the subview selected is searchable by a criterion, or
utilizes a criterion, the user may then be presented with a
screen allowing the user to map the field to be searched for the
criterion in the subview to a field in the parent view. Thus, the
subview may display data associated with a criterion mapped
from the parent view. One embodiment for a screen of this
typeis depicted in FIG. 34. Notice that in screen 3400 the field
“CUSTOMER” in the parent view “SAP Customer List” is
mapped to “CustomerNo for Subview” in the subview “Sub-
view” assigned to subview frame 3214.

Once subviews are defined for the master view (STEP 340)
the composite view can be interacted with. During interaction
with the master view, the data displayed by the subviews may
depend on the interaction with the master view. This interac-
tion may initiate the passing of a criterion from the master
view to subviews of the master view based on a mapping
between the fields of the master view and each subview, these
subviews may display data associated with the criterion and
pass the criterion to their subviews based on a mapping
between the fields of each subview and its respective sub-
views.

An example of this interaction is depicted in FIGS. 35-37.
FIG. 35 depicts one embodiment of an initial presentation of
acomposite view to a user of the composite view. In the initial
presentation of a composite view 3500, only data associated
with master view 3510 may be displayed. Based on interac-
tion with the master view 3510, certain data may be displayed
in subviews associated with master view 3510. For example,
a user of composite view 3500 may select customer
“0000000001” 3520. Based on the selection of this customer
number data may displayed.

FIG. 36 depicts one embodiment of the display of compos-
ite view 3500 based on the selection of customer
“0000000001” 3620. Base on the selection of customer
“0000000001”, subview 3630 of master view 3510 may dis-
play the customer number, subviews 3640 and 3650 of sub-
view 3630 may in turn display sales data associated with
customer “0000000001” from different data sources, sub-
view 3640 in report form and subview 3650 in chart form. A
user interacting with composite view 3500 may then desire
data on a different customer and select customer
“0000000002” in master view 3510 of composite view 3500.

FIG. 37 depicts one embodiment of the display of compos-
ite view 3500 based on the selection of customer
“0000000002”. Base on the selection of customer
“0000000002”, subview 3630 of master view 3510 may dis-
play the customer number; subviews 3640 and 3650 of sub-
view 3630 may in turn display sales data associated with
customer “0000000002” from different data sources, sub-
view 3640 in report form and subview 3650 in chart form. As
can be seen then, by interacting solely with master view 3510
of composite view 3500 a wide variety of associated data
from a variety of different data sources may be presented to
users in a whole host of different formats.

Note that not all of the subview, views, graphical applica-
tions or screens are necessary, that subview, views, types of
subviews, screens etc. may be added in addition to those
illustrated. Additionally, the order in which each of the activi-
ties is listed is not necessarily the order in which they are
performed. After reading this specification, a person of ordi-
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nary skill in the art will be capable of determining which
views, screens and orderings best suit any particular objec-
tive.

In the foregoing specification, the invention has been
described with reference to specific embodiments. However,
one of ordinary skill in the art appreciates that various modi-
fications and changes can be made without departing from the
scope of the invention as set forth in the claims below.
Accordingly, the specification and figures are to be regarded
in an illustrative rather than a restrictive sense, and all such
modifications are intended to be included within the scope of
invention.

Benefits, other advantages, and solutions to problems have
been described above with regard to specific embodiments.
However, the benefits, advantages, solutions to problems, and
any component(s) that may cause any benefit, advantage, or
solution to occur or become more pronounced are not to be
construed as a critical, required, or essential feature or com-
ponent of any or all the claims.

What is claimed is:

1. A method for aggregating and displaying data from a
plurality of data sources, comprising:

creating, by a computer, data models based on the plurality

of data sources, the plurality of data sources storing data
according to a variety of formats defining different data
source fields, the data models containing data model
fields corresponding to the different data source fields of
the plurality of data sources, wherein the data model
fields are user-selected.

creating, by the computer, views based on a set of view

fields, wherein the set of view fields are user-selected,
each view field in the set of view fields corresponding to
adata model field in one of the data models, one or more
view fields of the set of view fields designated as search-
able;

creating, by the computer, a composite view utilizing the

views, the composite view configured to display related

data from different data sources of the plurality of data

sources through the data model fields of the data models

in a substantially similar format, regardless of the vari-

ety of formats of the plurality of data sources, the com-

posite view including a master view and at least one

subview from the views, the creating including:

designating a view field in the master view as searchable
by a criterion;

designating a view field in the at least one subview as
searchable by the criterion; and

mapping the view field in the master view that is desig-
nated as searchable by the criterion with the view field
in the at least one subview that is also designated as
searchable by the criterion,

the searchable view field in the master view associated
with data source fields from different data sources via
data model fields such that a user interaction with the
searchable view field in the master view causes dis-
play of the at least one subview or a change thereto
based at least in part on data obtained from the differ-
ent data sources using the data model fields and the
data source fields; and

sending the composite view to a user device.

2. The method according to claim 1, wherein the at least
one subview includes a first subview and a second subview
and user interaction with a field in the first subview causes a
change to the second subview.

3. The method according to claim 1, wherein the composite
view is configured to be altered entirely based on interaction
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with the master view such that auser is prevented from having
to manually mine the different data sources for the related
data.

4. The method according to claim 1, wherein the mapping
allows the master view and the at least one subview to display
the related data from the different data sources regardless of
format of the different data sources or data models on which
the master view and the at least one subview are based.

5. The method according to claim 1, wherein the views
exist independent of one another and independent of the
composite view.

6. The method according to claim 1, further comprising:

generating, by the computer, one or more additional com-

posite views utilizing the views.

7. The method according to claim 1, wherein the views
comprise a chart, a form, a report, or a combination thereof.

8. A computer program product for aggregating and dis-
playing data from a plurality of disparate data sources, the
computer program product comprising at least one non-tran-
sitory computer readable medium storing instructions trans-
latable by at least one processor to perform:

creating data models based on the plurality of data sources,

the plurality of data sources storing data according to a
variety of formats defining different data source fields,
the data models containing data model fields corre-
sponding to the different data source fields of the plural-
ity of data sources, wherein the data model fields are
user-selected.

creating views based on a set of view fields, wherein the set

of view fields are user-selected, each view field in the set
of'view fields corresponding to a data model field in one
of the data models, one or more view fields of the set of
view fields designated as searchable;

creating a composite view utilizing the views, the compos-

ite view configured to display related data from different

data sources of the plurality of data sources through the

data model fields of the data models in a substantially

similar format, regardless of the variety of formats of the

plurality of data sources, the composite view including a

master view and at least one subview from the views, the

creating including:

designating a view field in the master view as searchable
by a criterion;

designating a view field in the at least one subview as
searchable by the criterion; and

mapping the view field in the master view that is desig-
nated as searchable by the criterion with the view field
in the at least one subview that is also designated as
searchable by the criterion, the searchable view field
in the master view associated with data source fields
from different data sources via data model fields such
that a user interaction with the searchable view field in
the master view causes display of the at least one
subview or a change thereto based at least in part on
data obtained from the different data sources using the
data model fields and the data source fields; and

sending the composite view to a user device.

9. The computer program product of claim 8, wherein the at
least one subview includes a first subview and a second sub-
view and user interaction with a field in the first subview
causes a change to the second subview.

10. The computer program product of claim 8, wherein the
composite view is configured to be altered entirely based on
interaction with the master view such that a user is prevented
from having to manually mine the different data sources for
the related data.
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11. The computer program product of claim 8, wherein the
mapping allows the master view and the at least one subview
to display the related data from the different data sources
regardless of format of the different data sources or data
models on which the master view and the at least one subview
are based.

12. The computer program product of claim 8, wherein the
views exist independent of one another and independent of
the composite view.

13. The computer program product of claim 8, wherein the
instructions are further translatable by the at least one proces-
sor to perform:

generating one or more additional composite views utiliz-

ing the views.

14. The computer program product of claim 8, wherein the
views comprise a chart, a form, a report, or a combination
thereof.

15. A system for aggregating and displaying data from a
plurality of data sources, comprising:

at least one processor; and

at least one non-transitory computer readable medium stor-

ing instructions translatable by the at least one processor
to perform:

creating data models based on the plurality of data sources,

the plurality of data sources storing data according to a
variety of formats defining different data source fields,
the data models containing data model fields corre-
sponding to the different data source fields of the plural-
ity of data sources, wherein the data model fields are
user-selected;

creating views based on a set of view fields, wherein the set

of view fields are user-selected, each view field in the set
of view fields corresponding to a data model field in one
of the data models, one or more view fields of the set of
view fields designated as searchable;

creating a composite view utilizing the views, the compos-

ite view configured to display related data from different

data sources of the plurality of data sources through the

data model fields of the data models in a substantially

similar format, regardless of the variety of formats ofthe

plurality of data sources, the composite view including a

master view and at least one subview from the views, the

creating including:

designating a view field in the master view as searchable
by a criterion;

designating a view field in the at least one subview as
searchable by the criterion; and

mapping the view field in the master view that is desig-
nated as searchable by the criterion with the view field
in the at least one subview that is also designated as
searchable by the criterion, the searchable view field
in the master view associated with data source fields
from different data sources via data model fields such
thata user interaction with the searchable view field in
the master view causes display of the at least one
subview or a change thereto based at least in part on
data obtained from the different data sources using the
data model fields and the data source fields; and send-
ing the composite view to a user device.

16. The system of claim 15, wherein the at least one sub-
view includes a first subview and a second subview and user
interaction with a field in the first subview causes a change to
the second subview.

17. The system of claim 15, wherein the composite view is
configured to be altered entirely based on interaction with the
master view such that a user is prevented from having to
manually mine the different data sources for the related data.
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18. The system of claim 15, wherein the mapping allows
the master view and the at least one subview to display the
related data from the different data sources regardless of
format of the different data sources or data models on which
the master view and the at least one subview are based.

19. The system of claim 18, wherein the views exist inde-
pendent of one another and independent of the composite
view.

20. The system of claim 15, wherein the instructions are
further translatable by the at least one processor to perform:

generating one or more additional composite views utiliz-

ing the views.

21. The system of claim 15, wherein the views comprise a
chart, a form, a report, or a combination thereof.
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